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in 2007. This species was previously considered historical in the park as it had not been relocated since
the 1960s.
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Introduction

In late 2008 and early 2009, the National Park Service published revised vascular
plant species checklists for each of the 16 park units in the Northern Colorado Plateau
Network (NCPN) (Fertig 2009a, 2009b, 2009¢, 2009d, 2009¢, 2009f, Fertig and
Alexander 2008, 2009, Fertig and Atwood 2009, Fertig and Kyte 2009, Fertig and
Topp 2009, Fertig et al. 2009a, 2009b, Hogan et al. 2009, 2009a, 2009b). These re-
ports were based on a review of existing herbarium collections and new field work as-
sociated with rare plant surveys, weed monitoring, vegetation mapping, and general
floristic studies conducted from 2004-2007.

Additional studies have taken place in many parks since 2008 and new plant species
continue to be discovered or relocated. In 2008 alone, 62 new species were docu-
mented in nine NCPN park units (Fertig 2008, Fertig et al. 2009).

The following report describes new discoveries and changes in status based on field
work and data mining conducted for network parks in 2009. The largest number of
new species reports comes from rare plant and post-fire vegetation monitoring stud-
ies in Zion National Park. New discoveries have also been made in Arches National
Park, Black Canyon of the Gunnison National Park, Capitol Reef National Park, Cedar
Breaks National Monument, Curecanti National Recreation Area, Dinosaur National
Monument, Natural Bridges National Monument, and Timpanogos Cave National
Monument by park staff, network scientists, and outside researchers.

This report is intended as an addendum to the annotated checklists published in
2008-09. Additional discoveries are likely in the coming years, and we will attempt
to keep the species lists as current as possible with future addenda.

Methods

Using the NPS technical series checklists as a baseline, we were able to determine
whether species identified in plots or found during field surveys were new to a park or
represented a change in status (such as a species formerly considered historical or
reported*). Additional species reports were generously provided by park and net-
work biologists and outside researchers, along with supporting data in the form of
herbarium specimens, photographs, or location information. Whenever possible,
new specimens were corroborated by one of us or an outside expert. Changes in spe-
cies status (present, reported, historical, or potential) were made to a master excel
spreadsheet database for each network park and are summarized in tables 1 and 2.
NCPN staff will ultimately use these data to update the digital NPSpecies database for
each park unit in the network.

*Historical species are defined as those which have not been relocated in a park since 19770, while re-
ported species are cited for a park in the literature but do not have an accompanying voucher specimen
or photograph for positive confirmation.



Species nomenclature for this update continues to follow the most current state flora
or identification manual (Weber and Wittmann 2001 for Colorado parks and Welsh
et al. 2008 for Utah parks). Unfortunately, no single reference yet covers the entire
flora of the southwest or intermountain region (although the 8th and final volume of
the Intermountain Flora should be completed in 2011 and the multi-volume Flora of
North America recently passed the half-way point). Specialists may be disappointed
in seeing their favorite taxonomic group treated too conservatively or too liberally by
the current state floras. The decision to follow state floras was made at the onset of
this project in 2004 in the belief that park staff and researchers would be most famil-
iar with the names and taxonomic concepts being applied at the state level. Future
name changes, reduction of species to synonymy, elevation of varieties to full species
status, and alteration in family concepts will need to be addressed, especially as the
Intermountain Flora and Flora of North America are completed and can be adopted
as alternatives to state-based floras.

Results

Based on 2009 fieldwork and data mining, 51 new species were documented as pre-
sent and 6 new species were reported for 9 of the 16 units in the Northern Colorado
Plateau Network (Table 1). At least 22 of these new species had previously been listed
as potential or falsely reported for their park. Zion National Park had the greatest in-
crease in its flora, with 33 species confirmed or reported as present for the first time.

Another 19 species that were formerly listed as reported or historical for their park
were documented as being present in 2009 (Table 2). Nearly all of these new discov-
eries came from Zion National Park, although two species were also rediscovered in
Dinosaur National Monument and another in Cedar Breaks National Monument.

Changes to the flora of each park are summarized in the following section.

Arches National Park

Rebecca Weissinger first noticed an unusual plant in the Sleepy Hollow area of
Arches National Park. In July 2009 Mary Moran collected the mystery plant while
conducting monthly spring monitoring (Figure 1). The “Sleepy Hollow vine” is char-
acterized by hastate-shaped leaves and a vine-like growth form, but unfortunately did
not have flowers. The specimen is tentatively identified as Western hedge bindweed
(Calystegia sepium var. angulata) in the morning-glory family (Convolvulaceae)
though it could possibly be Maurandya (Maurandya antirrhinflora) in the figwort
family (Scrophulariaceae) (Table 1). Neither species has previously been documented
in Arches National Park (Fertig et al. 2009a) or Grand County, Utah (Welsh et al.
2008). Hedge bindweed is often considered non-native (Welsh et al. 2008), but the
western variety angulata is probably native in western North America (Cronquist et
al. 1984). Maurandya is primarily a southwestern desert species that is known in
Utah only from Washington County. The wetland site where the “Sleepy Hollow
vine” occurs is visited monthly by Arches personnel to measure spring flow and a
flowering specimen will be sought in 2010 to confirm its identification.
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Figure 1. “Sleepy
Hollow vine” col-
lected in vegetative
condition from a
wetland in Arches
National Park by
Mary Moran in July
2009. The plant is
either Calystegia
sepium var. angu-
lata or Maurandya
antirrhiniflora.
Either species
would be an addi-
tion to the park’s
flora. Efforts will
be made to secure a
flowering specimen
in 2010. Photo by
Mary Moran.

Two additional species of annual Atriplex were observed in Arches in the summer of
2009, but no vouchers were collected for confirmation. Mary Moran believes the ob-
servations may represent Stalked orach (Atriplex saccaria), Thinleaf orach (A. pros-
trata), or Silver orach (A. argentea), none of which have previously been reported.
Flowering and fruiting material needs to be collected in 2010 before these new spe-
cies reports can be confirmed. For now, none of these Atriplex taxa have been for-
mally added to the park checklist.

With new discoveries from 2008 and 2009, the total vascular plant flora of Arches
National Park stands at 524 taxa (including full species and distinct varieties and sub-
species), of which 448 are native (Fertig et al. 2009, 2009a).

Black Canyon of the Gunnison National Park

In 20009, Trista Crook of the Northern Colorado Plateau Network reported two new
species for the park while working on a vegetation monitoring project. Seemly sweet-
pea (Lathyrus eucosmus) in the pea family (Leguminosae or Fabaceae) was previ-
ously on the park’s potential species list (Hogan et al. 2009a) before being observed
(but not collected) in 2009. Crook collected a voucher of Crustweed (Glyptopleura
marginata) in the sunflower family (Compositae or Asteraceae) that was identified
by her colleague Sarah Topp. This specimen represents a first record for the state of
Colorado. With these discoveries, the known flora of Black Canyon has increased to
534 taxa, of which 461 are native (Hogan et al. 2009a).
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Capitol Reef National Park

Rebecca Weissinger collected Meadow fescue (Festuca pratensis) in Capitol Reef Na-
tional Park in 2009 while conducting a vegetation monitoring study. Previously, this
species had been considered falsely reported, based on a misidentified specimen in the
CARE herbarium (Fertig 2009a). Meadow fescue is an introduced perennial grass
originating in Eurasia. With the addition of this species, the number of non-native
plant taxa in Capitol Reef increases to 123 and the total flora now stands at 889 (Fertig
20009a, Fertig et al. 2009).

Cedar Breaks National Monument

As previously reported by Fertig (2009g), 11 new vascular plant species were discov-
ered in Cedar Breaks National Monument in 2009 (Table 1) and one historical species
was relocated (Table 2). Umbrella starwort (Stellaria umbellata) was documented by
Sarah Topp while doing plot work associated with vegetation monitoring. Retired Uni-
versity of Utah professor Bill Gray relocated an historical population of Twincrest on-
ion (Allium bisceptrum) near the monument picnic area during a Utah Native Plant
Society field trip in July 2009. Fertig (2009g) recorded 10 new species for the monu-
ment while conducting rare plant surveys along the rim of the Cedar Breaks Amphi-
theater and in the bottom of Ashdown Canyon (Table 1). Among the more notable
finds were Moonwort (Botrychium lunaria) and Giant helleborine (Epipactis gigan-
tea). At least six native wetland species were found in the Ashdown Canyon section of
the monument, suggesting that this area remains incompletely explored. With all of
these additions, the total number of plant taxa known for the monument has now
reached 365 (Table 3), of which 345 are native (Fertig 2009b, 2009g).

While visiting the Southern Utah University herbarium in July 2009, Walter Fertig
found several historical collections of Cedar Breaks plants from the late 1920s and
early 1930s. These specimens were made by Forest Service employees before Cedar
Breaks gained National Monument status in 1933 and are among the earliest known for
the area. The following seven CEBR species are now known from first collections that
pre-date those cited in Fertig 2009b (the status of each species in the monument re-
mains unchanged from the 2009 annotated checklist):

Compositae (Asteraceae): Senecio atratus (Black groundsel). Orange A. Olsen # 375
(SUU) collected in 1930 (previous earliest date was 1934).

Geraniaceae: Geranium richardsonii (Richardson’s crane’s-bill). F.W. Seaman # 52
(SUU) collected in 1927 (previous earliest date was 1970)

Polemoniaceae: Ipomopsis tridactyla (Cedar Breaks gilia). Orange A. Olsen # 342
(SUU) collected in 1928 (previous earliest date was 1935).

Phlox pulvinata (Cushion phlox). Orange A. Olsen # 339 (SUU) collected in 1928
(previous earliest date was 1940).
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Table 3. Revised Statistical Summary of the Flora of Cedar Breaks National Monument
(updated from Fertig 2009g). The number of taxa and families is based on taxonomic
concepts of Welsh et al. (2008).

Flora of Cedar Breaks Present or Reported for Total
National Monument Historical in Park
Park
Taxonomic Diversity
Total # of Taxa 358 7 365
(including varieties and sub-
species)
# of Full Species 346 5 351
(excluding varieties and
subspecies)
# of Families 57 0] 57
Life Form Diversity
# of Tree Taxa 15 1 16
# of Shrub Taxa 36 1 37
# of Perennial Forb Taxa 208 3 211
# of Annual Forb Taxa 13 1 14
# of Perennial Graminoid 72 1 73
Taxa
# of Annual Graminoid Taxa 3 3
# of Fern Taxa 8 8
Biogeographic Diversity
# of Introduced Taxa 19 1 20
# of Locally Endemic Taxa 18 18
# of Regionally Endemic 20 0 20
Taxa
# of Disjunct Taxa 0
# of Peripheral Taxa 0 0 0
# of Sparse Taxa 7 0
# of Widespread Taxa 202 6 298
Total # Native Taxa 339 6 345%

*Erroneously cited as 344 in Fertig 2009g.
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Umbelliferae (Apiaceae): Ligusticum porteri (Southern ligusticam). F.W. Seaman #
123 (SUU) collected in 1930 (previous earliest date was 1935).

Lomatium minimum (Least lomatium). Orange A. Olsen # 340 (SUU) collected in
1928 (previous earliest date was 1935)

Osmorhiza depauperata (Blunt sweet-cicely). F.W. Seaman # 122 (SUU) collected in
1930 (previous earliest date was 1979).

Colorado National Monument

No new species were documented in Colorado National Monument in 2009. While up-
dating the NPSpecies database for the monument, David Svendson of the Northern
Colorado Plateau Network found some discrepancies in the status of several species
cited in Hogan et al. (2009). The following corrections need to be made to the lists of
potential species (Appendix B) and falsely reported plants (Appendix C) from that
document:

Asteraceae: Sonchus asper (Spiny-leaf sow-thistle) is present in the monument (page
31) and should be deleted from Appendix B (page 69)

Stephanomeria pauciflora (Brown-plume wire-lettuce) is reported (page 31) for the
monument by Von Loh et al. (2007) and should be deleted from Appendix C (page 83)

Fabaceae: Astragalus pattersonii (Patterson’s milkvetch) is falsely reported (page 84)
and should be deleted from the potential list in Appendix B (page 74)

Juncaceae: Juncus nodosus (Knotted rush) is falsely reported (page 85) and should be
deleted from Appendix B page 75)

Melianthaceae (Liliaceae): Toxicoscordion venenosum or Zigadenus venenosus
(Meadow death camas) is present in the monument (page 47) and should be dropped
from the falsely reported list (page 85)

Orchidaceae: Limnorchis hyperborea or Habenaria hyperborea (Northern bog orchid)
is reported for the monument in Appendix A (page 49) by Von Loh et al. (2007) and
should be dropped from Appendix C (page 86)

Polemoniaceae: Gilia leptomeria (Common gilia) is falsely reported (page 86) and
should be dropped from Appendix B (page 79)

Typhaceae: Typha domingensis (Southern cattail) is reported (page 63) for the monu-
ment by Von Loh et al. (2007) and should be dropped from Appendix C (page 87).

These corrections do not affect the number of vascular plant taxa confirmed and re-
ported for Colorado National Monument, which still stands at 467. The number of
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potential species should drop from 296 to 292 and the number of falsely reported taxa
drops from 36 to 32 (Hogan et al. 2009).

Curecanti National Recreation Area

While conducting field work in association with a vegetation monitoring project, net-
work botanist Sarah Topp observed (but did not collect) Veratrum tenuipetalum (V.
californicum), a species previously not reported for Curecanti National Recreation
Area (Table 1). With the discovery of this member of the Melanthiaceae (a segregate
family of the Liliaceae recognized in Colorado) the number of plant taxa confirmed and
reported for the recreation area increases to 680 (Hogan et al. 2009b).

Dinosaur National Monument

Sarah Topp discovered 6 new species for Dinosaur National Monument in 2009 and
relocated two species that had previously been considered historical (Fertig 2009c)
(Tables 1, 2). All the collections came from the Laddie Park area of the Yampa River
above its confluence with the Green River on the Colorado side of the monument. One
of the new species, Norwegian cinquefoil (Potentilla norvegica), had formerly been
considered as falsely reported for the monument. This species, along with Pricklegrass
(Crypsis alopecuroides), and Alsike clover (Trifolium hybridum) are exotics and in-
crease the monument’s non-native flora to 81 species (Fertig 2009c).

With these new discoveries, the known flora of Dinosaur National Monument now con-
tains 763 confirmed and reported plant taxa. Of these, 598 occur in the Colorado por-
tion and 485 on the Utah side of the monument (Fertig 2009c, Fertig et al. 2009).

Natural Bridges National Monument

Mary Moran documented the introduced grass Yellow bluestem (Bothriochloa ischae-
mum) from the Owachomo Overlook area of Natural Bridges National Monument in
June 2009 (Table 1). This native of Eurasia is the 47th non-native species to be found
in the monument and the 429th species overall (Fertig 2009f).

Timpanogos Cave National Monument

In 2007, Pete Williams of the Northern Colorado Plateau Network’s vegetation map-
ping crew reported Black sagebrush (Artemisia nova var. nova) for the flora of Tim-
panogos Cave National Monument (Table 1). This species has not previously been
documented for the monument and would increase the area’s known flora to 236 taxa
(Fertig and Atwood 2009). Williams did not collect a voucher specimen, so this record
is considered “reported” rather than “confirmed” at present.
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Zion National Park

Despite over a century of botanical exploration, the flora of Zion National Park contin-
ues to expand as a result of ongoing rare plant surveys, floristic studies, and monitor-
ing associated with recent wildfires. In 2009, 21 new species were discovered in the
park and 12 other new taxa came to light from examination of herbarium specimens
made from 2001-2008 (Table 1). Another 17 species that were formerly considered
historical or which had been reported without vouchers were confirmed as present
(Table 2). In all, the flora of Zion National Park has had a net increase of 32 species in
the past year* and has grown by three percent. The revised flora of the park now con-
tains 1023 confirmed and reported vascular plant species (Table 4). Zion has sur-
passed Grand Staircase-Escalante National Monument as the Utah park with the high-
est vascular plant species richness (Fertig and Alexander 2009, Fertig 2009h).

Twelve of the new species documented in 2009 are exotic plants, giving the park 152
non-native species (Table 4). Many of these were discovered by Ryan Meszaros and
colleagues from Northern Arizona University while working on post-fire monitoring
projects in the Crater Hill and Kolob Terrace areas of Zion National Park from 2007-
2009. Exotic species found in the Crater Hill burn include Forage kochia (Bassia pros-
trata), Common sow-thistle (Sonchus oleraceus), Wild oats (Avena fatua var. fatua),
Chilean chess (Bromus trinii or B. berteroanus), and Grain sorghum (Sorghum bi-
color). Walter Fertig found Redroot pigweed (Amaranthus retroflexus) in the East En-
trance burn area and Holosteum (Holosteum umbellatum), Desert madwort (Alyssum
desertorum) and European madwort (A. parviflorum var. micranthum) along the Pine
Creek and East Rim trails. Zion vegetation management and fire effects staff identified
populations of Common hackberry (Celtis occidentalis) and Himalayan blackberry
(Rubus discolor) below the main tunnel and at the South Campground.

The majority of new native taxa for Zion were discovered in the Mohave-influenced
southwest corner of the park and in the Kolob Terrace area. New species from these
sites include Desert milkweed (Asclepias erosa), Wright’s perezia (Acourtia wrightii),
Woolly desert-marigold (Baileya pleniradiata), Fluffweed (Filago californica), Grease-
wood (Sarcobatus vermiculatus), Desert eucrypta (Eucrypta micrantha), Twin pha-
celia (Phacelia affinis), Showy camissonia (Camissonia brevipes), and Grand Valley
desert trumpet (Eriogonum inflatum var. fusiforme). Several historical and reported
species were rediscovered in this same general area in 2009, including Arizona pin-
cushion cactus (Coryphantha vivipara var. arizonica, Figure 2), St. George pepper-
wort (Lepidium lasiocarpum var. georginum), Desert saltgrass (Distichlis spicata),
Bush trefoil (Lotus rigidus), White-stem evening-primrose (Oenothera albicaulis), and
Horseshoe mousetail (Myosurus cupulatus). Additional historical species have re-
cently been relocated in Spry Canyon (Polystichum scopulinum by Steve McKee), along
the Virgin River Narrows Trail (Berula erecta var. incisa), and the West Rim Trail
(Arabis demissa).

*One species, Ward’s bladderpod (Physaria wardii) in the mustard family (Cruciferae or Brassicaceae)
is now considered to be conspecific with King’s bladderpod (P. kingii) and should be deleted from the
park’s checklist (Welsh et al. 2008).
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Table 4. Revised Statistical Summary of the Flora of Zion National Park. This table
updates Table 3.1 from Fertig and Alexander (2009) and reflects new species discov-
ered or relocated in 2009. The number of taxa and families is based on taxonomic con-
cepts of Welsh et al. (2008).

Flora of Zion National Present or Reported for Total
Park Historical in Park
Park
Taxonomic Diversity
Total # of Taxa 981 42 1023
(including varieties and sub-
species)
# of Full Species 921 38 959
(excluding varieties and
subspecies)
# of Families 98 0 98
Life Form Diversity
# of Tree Taxa 37 3 40
# of Shrub Taxa 123 9 132
# of Perennial Forb Taxa 445 17 462
# of Annual Forb Taxa 196 7 203
# of Perennial Graminoid 120 5 125
Taxa
# of Annual Graminoid Taxa 34 1 35
# of Fern Taxa 26 0 26

Biogeographic Diversity

# of Introduced Taxa 140 12 152
# of Locally Endemic Taxa 43 2 45
# of Regionally Endemic 86 4 90
Taxa

# of Disjunct Taxa 4 1 5
# of Peripheral Taxa 101 4 105
# of Sparse Taxa 16 1 17
# of Widespread Taxa 591 18 609
Total # Native Taxa 841 30 871
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Figure 2. Coryphantha vi-
vipara from the vicinity of
Crater Hill in Zion National
Park, observed on 11 Septem-
ber 2009. Photo by W. Fertig.

Several rare species were newly documented or relocated in Zion National Park as a
result of 2009 field and herbarium studies. Mohave claretcup (Echinocereus triglochi-
diatus var. mojavensis) was rediscovered several miles north of the Kolob Visitor Cen-
ter in early October 2009 in an area being studied for a potential controlled burn. This
species had previously been reported for the park by Trapp (1969), but the specimen in
the ZION herbarium was thought to be misidentified (Fertig and Alexander 2009). An
unidentified specimen of Enterprise milkvetch (Astragalus convallarius var. fini-
timus), a regional endemic of southwestern Utah, was discovered in the park’s resource
management herbarium. The collection was made in the Kolob Terrace area in 2001 by
a park employee. Follow-up surveys are needed to determine its full distribution and
abundance in the park.

Perhaps the most unusual discovery, however, was that of Slender-rush (Lipocarpha
aristulata), an annual member of the sedge family (Cyperaceae). The collection was
made by then-graduate student Donna Shorrock and was grown from seed collected in
alluvial soil sampled along the North Fork of the Virgin River in 2004. The Zion speci-
men is only the third known from the state and is the first found in Washington Coun-
ty. The age of the seed and its original source remain unknown, though it is likely that
it came from an undiscovered population of Slender-rush elsewhere in Zion Canyon.

One other species recently found in the Zion National Park working herbarium has not
been added to the park’s official flora. Creeping sorrel (Oxalis corniculata) is a ubiqui-
tous agricultural weed found growing in the park’s greenhouse. It has apparently not
escaped from the greenhouse into the surrounding area and so is not considered part of
the park’s flora—yet.

Finally, a correction is needed for the Zion annotated checklist (Fertig and Alexander
2009). On page 119 we incorrectly stated that the type locality of Selaginella utahensis
was “S. of St. George, Washington County, Utah” as cited in the original publication on
the species (Flowers 1949). The actual location is “dry face of Lady Mountain, Zion Na-
tional Park” as stated in Cronquist et al. (1972) and corrected by Flowers (1952). The
original error in Flowers’ 1949 paper was due to a typographical error.
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Discussion

A total of 57 new species were documented in nine of the 16 park units in the Northern
Colorado Plateau Network based on field surveys in 2009 and on-going data mining.
Of these species, 51 are confirmed with herbarium vouchers or photographs and 6 are
reliably reported, but unvouchered. Another 19 species that were formerly reported or
considered historical were rediscovered in three network parks in 2009. More than
half of the new species and rediscoveries were made in Zion National Park, increasing
the known flora of the park by three percent. Although only 11 new species were found
in Cedar Breaks National Monument, its total flora also increased by three percent.

Combined with new discoveries made in 2008, 117 new vascular plant species have
been discovered in Northern Colorado Plateau Network parks since annotated check-
lists were “completed” for all park units from 2004-2007 (Table 5). Revisions in

Table 5. Summary of Changes in the Floras of Northern Colorado Plateau Network
Parks, 2008-2009.

Park Unit # of New | # of New | # of Name | # of Changes | Total # of
Species Species Changes in Park Changes
in 2008 in 2009 2008-09 Status 2008- | 2008-09
Arches 2 1 12 0o9 15
Black Canyon of 0 2 0 0] 2
the Gunnison
Bryce Canyon 0] 0] 16 0 16
Canyonlands 5 0 15 1 21
Capitol Reef 1 1 21 0] 23
Cedar Breaks 8 11 11 1 31
Colorado 0 0 0 8 8
Curecanti 1 1 0 0] 2
Dinosaur 1 6 20 2 29
Fossil Butte 1 0 0 0 1
Golden Spike 5 0 0 12
Hovenweep 0] 0] 0] 9
Natural Bridges 0] 1 14 o) 15
Pipe Spring 36 0 0 12 48
Timpanogos Cave 0 1 7 0] 8
Zion 0 33 24 18 75
TOTAL 60 57 156 42 315
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nomenclature have also been necessary for nearly 50 species (representing 156 occur-
rences in 11 of 16 parks). Other changes in status (from historical or reported to pre-
sent) have affected 34 park records. In all, 315 updates have been necessary for every
park unit in the network (Table 5).

The rapid rate of change in park floras in recent years underscores the importance of
continued research and database management. Most of the new discoveries have
arisen from field studies associated with fire impacts, surveys of rare species, weed in-
ventories, and vegetation monitoring projects. Many important findings have also
come from review of herbarium collections, including many unmounted specimens be-
ing kept by park staff. Other regional herbarium collections (such as those at Southern
Utah University with early Cedar Breaks specimens) likely contain undocumented park
data. New discoveries and ongoing changes in nomenclature and taxonomic relation-
ships require a continued commitment to database management to ensure that species
lists remain as current and accurate as possible. The work of the past two years dem-
onstrates that inventory is still an important and incomplete component of the park
service’s Inventory and Monitoring program.
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